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W% ^ oj-g-t!: ^£^1 {Cleaning Solution and Method of 

Cleaning semiconductor device} 

£ l^r ^l^^ofl Sf^ %>L>^ ^ #7}ofl IX)- = tg^^l ^ ^Ajo) 

31« M-EHm ^211^014. 

38-4 



1020020080610 ^ 2003/4/16 

100 : 7l^r 102: 7)}°)^ ^^-^ 

104 : *fllf-e]^el€- ^ 106 : *i]l^€ -g-^ 

108 : ^l^Sj-s}- no : 7)}o)^ ^ 

112 : 120 : ^l}^^ 

122 : 124 : #E^Z1 

126 : *H2#5^3^- ^ 128 : *fl2^i3] ^<3| 

130 : ^U^tq- 132 : wlB^<y 

P : f-sH A : ^Hfl^l 

38-5 



1020020080610 #?3 °^\- 2003/4/16 

<20> ee)Hl ^^f^af ^ji Dfl^i^ -g-^ ^ofl nj-ej. ^}$_ w]<^ 

^SLS. *g£z}JL 9li=)-. ol 7)^ £°fl Sa°H , ^lS-Hl i^Hr al4f o_s ^z)-*}^ 

-§^H1 ^-§-^3 7^ ^-g- 7]-^ %o] H^ofl rcj-e}- ^^ £> x\g\A$ ^ -g-cj- 

<21> J£ 7 ] ±7.}°) Jl^^sj-^. o^a^ 4JJ Afo]^^ ^^^H^ Zj- ^o] A}Q}^ 

^^^^f ^ ^31 4=1 (refresh) J*^* -§-^H ^s>7]7> ^ c] <H 

B^*lJ! $14. SE*V #7] !&3E*fl ^ 7]^o] ji^^Sj- ^ofl t^B}- ^o} ^Aj-ig: 

<22> a> E ^] c^J-ol # ol 2|-o^1^a-] ^^-ol ^. 9-^1-^^ ^ tifl^O.^. A>-g- 

*>*1 7^o] ^-4=-^^ ^>5] =^ wfl^ o.^. ^^^>7] 

^tr lc§W ^l^SlJI $14. °H 4Sr fl*^ «flS.S| #*1 ^ H] uflis} ^ofl 

^^Aj-o]H( tungsten si I icide)^-^^ E j^€ ^^iLc} ^-rfl^o.^ 7-]« 0 Vo] nfl^-o]] 
oil- -g-^o.^ m^l^>ji 01- ^^olcf. 

<23> ^5^4, olE^tb ^ «fl^ ^*}7l ^ WflAj^.^ ul ^Hfl^. ^ 

#7>5l^^i 7-]%Vol ^-o- AjEH^ Alz|ef7l ^tr 

Olcf. ^Zl-^ g ofl^ ^Ofl ^Aj^ ^^^1 ^ tifl Ajo} ^ 



°1 ^-^4. 
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<24> o)B^t!: ^3- «KE*fl #*l2j =4? tifl^ tfofl ^fsH a> 

S.3J ^oj ^ 7 |^ ^^.o. ^^i^^q. yfl^^l £ 7 J;*J ^es. ^sfl^l nJl^ 

°fl ^ V 7l ^ Wfl^O^JfEi ^7^0) ^cf. UJ-eJ-Al, #7) =4p UflAjoJ *g>$ 

91^ 7)QCLS.^ # 7 J ^.4 -g-oj^l ^1)71^71 ^ w o V«H ^ 

<25> o^m. ^. 7 fl s.^ 10-0779366^^] 24wt%^1 SKh 5wt%£j ^H^sH-S^r, 

0.02wt%£] IrsH^ii, 0.075wt%£] n-JJLt-fl^ ^ (N-dodecyl benzene sulfonic 

acid) ^ £^-sJoJ oi^ ^oJjofl ^-^-oj ^s)] flfe 71^ ot 10 w ^o> ^ 



<26> 



^-7fl s-^j 2000-06 13423L°fl a] ^ 7 )^- ^-ofl -^sjAj-oJje yflA] 

oj ^aiaizJ- ^ «v^sj- !-£-i-(polymer)!-^ ^T^l ^J«fl l-£#o) oi^ 7 j 



^ %<l> i^(H 2 S04+H 2 02) ^ ^(HF+HjjO)^*! 3 SCI (standard CI 



ean 



<27> ZLBjjZ, -g-4r «UAj^ AlZ| ^ Oj^l ^sj- ^7j^ 7 ) of ^ 

^7|Sr^C-fl ^>-g-5f^ ^ Wfl^oju}- *}3* n|^o) ^Aj-^ ^afl^l # 7 J nfl^-ojc)- 

• ^4 ^"7] ^ HflAjoJ Alzj-^^g o)J=L l-Sj^l-ol ^oj ^TJSJX] 

**Rr ^^^4. ^, ^71 ^7] ^HEJ^^ A].^ ^.g. O.^. ^ItJ^ 
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<29> 



Sl*fl, ^71 -B-71 iMel3E]7> ^5)-^ Jl4^ O.^ 7fl7l^l **H^ 

S-^-i- *M*>7l ^sfl sfr 7 ) o. 7 | ^E^j^ofl HF M- NHF 4 ^ £o] 5.^-*Rr 
w oM«" -fM-MK organic solvent) ^ ^1*11 (corrosion inhibitor)* 

€ ^ afl^i^ IH!^ SeHM- ^711 *\}7]^ ^ o r u|5}- 

*fl2: til-g-ol *}M}JL Bj-^ofl cfltr ol^-o) Alzl-^ a.°l7l ttfl^-o)! ^ 

<L> oj^j. ^olofl ^ 3_g.^7) 7 |. ol^4. 

<30> ^, >y-7l 7lH£ uj-ig g ^<*)£- ^<ffl tifl^l^ ^3^- #ei 

°1** ^l7l*fe ^ ^^ofl ^^ 7 ]7\ Qjl, q -g-s] d aj-s. aVE*fl 7l# # 



-n-7l^ #e)Dl a>^ ^sjull-^. X| 7^ ^ nfl 71^31 S r 
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<34> 



<35> 



#7j ^ll^-^-i; ^*>7l ^£ 1 ifl*l 10 #%=%4 0.5 vfl^l 5 

>S-7l *H2-=-3* ^*>7l ^sH £ £13 £ l iflxl 10 ^%9\ ^-aj. 0 5 ^ 5 

#^%4 jq-Aj.^.^^. g£ 85 ^ 98 5 ^5£ % o} ^-Sj-^^A]. ^-g-ofl^- A|]^6H^ 

">3t!:4. <#7] M)^ojao\] ^ aflAj^. t§^a>}7) ^o) ^sj^ 

>8-7l ^<*j°fl ^X]Al^O.^ Aj-7] ^ ^O.S o]^| -#7) 71^ ^ 
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SM ^Ho.S flfe 7l#fr 1^*1-4. 0)0]*], ^-71 ^nl- ^ ^ 

2)1^ ^ #5^5^*]- £f-??Rr ^tt ^^flc)-. ojo^ , Aj-7] Alz]- 

S^fr ;*fl7RV ^1 Aj- 7 ) A]z}-^ °J«j] ^7) ^^3] <£ ^^oj] *3V£] 

<H ^l7i^>7l ^efl #71 1 vfl^ 10 4^-2]-^^^ 

0.5 ifl^l 5 ^ 1000ml S] fol^^o)! o.lml tfl*l 2ml ^ l-SK^^M s]^^ 

^-g-ti} 85 98.5 A||^ «a>o1| ^HTjcf. o^a^ a o v 7 | ^ 

Dj^-O] 74]7isl 71^-ofl #7fl*Hf- Afl^tijfr ^171S>71 ^Sfl ^>7l 7] Jfrfr ^ #7) 7l 

<37> , -#7l<4 ^ ^ ^ ^ ^ ^7l e^^l ^ HflAH ^3j-5)o^ o)^ f^Djfl- 

^ ^ g ^€ ^ Hfl^l^ #o) j£cj. -g-ol^Tl] ^7^ ^ ol^ ^n> o>qs)- 

#71 fel^tl: 7)17]^ 4^ Aj^-fr ^X\^ H>£^ i^fr ^AJ-A] Z] 



<38> 



<39> ^] ^ oH 
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<40> -a ;^oflo ^S] A>-g-£|*r %^>(H 2 S04), ^SH^ 

^r(H 2 02) * 1- o]^(H 2 0)ofl l-sJ-^^(HF)^: 3^*1^ jj-j^^xj. ^-g-ofl 

<41> # 7 | ^.Cf ^^*>^, 1) ^.4=. yfl^ofl tfl^. ^o) HJ- 

y fl^l# ^(corrosion)^?]^ &7l afl^-ofl tgA^ ^ 

^«^r ^ ^^-4 ^--H-^ l-eH# 0 l ^£]o) 01 

3) #3*# ?1B1-; ^7]ofl^ #£H« ^7^7] ojsflA^ 



<43> 



wfl^ *r*l Hi (aspect ratio)^ ^7} ^ J£4*3 ^aj^e)- 



VI — 1 



%-%X\ ^Ojc A$J$ty ^-O. ^^. 0 | 0.^7]. H7 ] nfl^-Ofl A)-5|.o. AlzJ-^ ^ 
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*1 10 *tet, 0.5 tfl*l 5 ^%9] g 85 i-fl*] 98.5 



<45> 



<46> 



^-fl^^oll 5£^-£H lf^% flnVolig, <# 7 ] ^*»ofl 

E <^31 ^ tifl^l 5E^r ^VS)-^ Sfllgol £#o] ^]n> Bj^^l ^ 

<47> ZL^JI, ^1 7£ <2« ^ 1Q ^4^, ^7l ^^£r 

*J 3Lfe £^ ^Efl^- ^ ojcf. ^v 7l ^ojio. 3 ^ g # ^ % o) 

<48> <*}7H, ^V 7 ) 3g.A>£. Bj^^l ^ J=LA] A ]^ all 7i*Hr ^-fr 5>7l ufl^-ofl 

2:^^ ^ SZtf. ZLS^Jl, #7j 4 ^ °fl <H l-S^^LH t^cf ^ tflS] 
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^^1 SZfe ^K-VsHr^ f-^o] o.5 Dlovo]^, a o v 7 ) 

^1 ^ ^ °fl ^<ffl Wfl^l SE^ 3fl^H^ ^Efl^l ^]n> Ej^^l 

<51> m\JL, 5#^%# iM"*^. E ^^l ^ Wfl^^r ^^^7l ^fl- -^o^ IH^^ 

^^onofl O]^- B^^l ^ A>Jr).n}- sjJ^O] £^g. ^.gjj^j. ^ Ol 7l ufl-g-Olth 

f-fi-*l-:n. £>tt £-13- w>^^>4. 



<52> 



<53> 



^-§-^-8: t °)-^r 1000m lofl #5}-^^^- ^ 0.1 tfl^l 2mll- sH^^H a}-§- 
4^1 #71 ^l^oBoi]^ ig- o]^ 1000m HI 50%^ ^ ^-^^aVo] ^ 

0.1 ifl*l 2ml JE^-SM # 7 ] I-^^a]- ^-g-«5flol ^^ofl ^ ot 85 ^ Q5 

#^=%7> ll-R-sl^ ^ol h^^u}.. 



n^±*± ^-g-^ofl fl- ^-^Aj-ol Q.lml Hi nj- C. S A>-g-£l^ ( Aj-7] 
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p>i = . c l 



<54> 



°fl ^flsfe -M-^ ^Hfl^H wfl^^ 



<55> 



4^1, #7] ^]^<^^ l-ol^ lOOOmHl 50%^ ^ o lml ^ 



<56> 



<57> 



<58> 



*1 2m 17}- sl^s) 1-5H^# ^-g-^ 85f^% tfl*l 95#^%# f-fr^-Jl ^ 33. 

£ 1# %^^>^, ^71 ^oBoflAi l~B£ % 6))A] 10#^%S ^7>f-^l 

^ ^-^ ^ tifl^i^ ^^o] 70Ao)H 330 Ail 5. ^7>£|^ 1- ^ oicf. o] ctfl 
, #7] wfl^d^r if^ 7l## 25 °C ^<*H1 a] 7]^ a]t_V-^ 10^^. 

4eH, ^"71 ^o] 5#%=% ol^-Q} nfl ^ yfl^o] Aiz^ol ^ 



38-14 



<59> 



1020020080610 ^ o^ }: 2003/4/16 

^-t-^M ^«H A i^ ^71 ^l^oJ»<Hl 3E#^ 5#^% °}*}3. -g^SRr % 

£ 21- #S<^ , ^71 25°C ^o] i#^%ofl^ lO^efe 

^7f^-ofl cq-ef ^s^s] ^zj-^o] 150A^H 300AAS ^7>sl^ ^ ^ ol 



<60> 



<62> 



<63> 



£ 3£r -g- ^l^«5flofl if- sl ^ ^ f7}o)l rrj-5. ej^^j 

^ tifl^^l ^^-^ M-b}-^^- neflsojcf. 

£ 3-g- , ^"71 25°C azfA^-^^ 2.5^%°\}*] 5^% 

S #7}f-ofl rrfef b^^i =.4. ^z^o] 50A^H 90 A AS #7>£]^ ^j* ^ 

lielJl, 32.5°C^ 4 3^*1 sRVsK^o] igB^o] 2.5^%*\}*\ 5^3=%S ^7ff- 
4e} E ^?l ^ «fl^d^ ^iz^o] 120A^1^1 200 A AS ^7>s]^ 3^§r ^ oicf. 



38-15 



<64> 



<65> 



<66> 
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°1S <#7] ^l^tijofl £#£|oJ 4^>s)-^4i ^ i£cf ^ 

2.1- 25°C5- ^^S-fjl, ^>7] ^l^Qflo]] 4^Sj-^4l ^ <£0_ ^ajo.^ ^ 

£ 41- ^a*^, ^-71 25 °C sfAV^^o) igtgo) 2< 5^^%ofl^ 5 ^^% 

5. #7^1 4^ Ej^^ y,}^ ^1^]^ Aj-Jr^ Aiz^-^oi 150A°fl^ 170AO.S 

f^-Sjji, 32.5°C^ Afl^^ ^sHr^M f-^oj 2.5^%<>IH 5^%S. ^7}^o\] 
44 ^€ wfl^ 44*Rr #5}"4^ ^4^°1 ISOAofl^ 210AO.S. #7>E)^ ^ 

1- *r $14. °H, ^"71 ^^^] ^ y fl ^ ^1^1^ i^*Hr 7}^ ^7} 



<67> 



<68> 



^1 ^ ^ °fl 41 4 4 7} ^ tV^tf. 

^44, #7} ^^<5«oll i^O^ ol^ 3H*3K^4 f-^ol f^f-ofl ttj-ef #71 

4^§" 44*H=r #^o] ofule). ^^0.5. ^14#^ *\] 7j is}^ ^Qlig-Qr 
*M nfl-g-olcf. 

^B^, ^T- 7 j ^ ^oflofl ol^ M-&4 ^iCf ^°-«4 -8: 

£o) l ^§-^1 ^£)-4 ^Z]--g- -§-ol^7fl ^3*^>7l 4*fl4fe 



# 25 °CS. ^^s>ji, Aj-71 ^| ^ a» oil thn^^ 4^4^dL ^ «£-§• -id em a] o. 

4-cr wf^-^i^cf. 
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<70> g^Jj Hfljjg] 



<71> 



^ 3Kh 2.5 ^RVs}.^ % 92.5 l-5Hr^ ^-g-^^- £f-*Rr M]^ 



oil 



<72> 



1000ml ^] 50% l-^-^rdi^ 0.1 vfl*l 2m 17} i^-S]^ Aj-g-^-cf. 



ofl 



<73> 



<74> 



#7l ^i^l ^ tiflA]o} ^Aj- o^ol Aj- 7 j ^ >g ojj 6\) Z_i$S\o] ol^ 32 
51, 30°C o)^<£ ^0-o]]±- Aj-7] HB>= Al^ofl ^ ol C.u| aJ- 7 ] ej^ 
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^71 25 nfl 7># wl-^-zi^rf. 

^ ^ ^ ___!_] ^ Hfl^o. *l^Hr ^^HM" M-Bfifljl #1}. c*}7H /fl^Al 

A>2}-n|.^^ ^1^1 711 ^4*Kr &*ll7> . ^ #7) A] 7^o) l^-ofl^ l 0 ^_O 

3- #7}li nfl -^ni-o] Aiz]-^ 30A^H 200AO.S #7>£]^ ^ ^ 014 

. #7] ^^^] ^ yfl^o. i^Hr 7]^ ^l^^ol #7^ $1^ 
■T-^ £*H:n. I" 0 l-§-*H 71^; oil U-ofol^ ^^ofl^- ^l^ujlcf. ol nfl, ^ 

7) ^^^SLS-^E] QTj^ ^^S] Xfl ^ ofl oil ^a. 

ol7 1l ^ ( ^. 7] «.^o. S «. E ^ iH^-j^ ojcf. n}eM, #71 Q + ^ o_ 

T^*^, ^"71 7l^oll U-o>ol^ ^^ # o} di«.«-o. ^ q.^^ ^ 

^JL, Aj-7] l-^t^s-ol ^7^ 14^ 7l^-oll €^fl*Hr 1- ol^-i- ^] 7] ^7) 

^t!-Cf. nf-Hf^, A^j^ ^-o. ^^oW Hj.Bj.g_ ^ig-o^ o}^ bJ^^I ^ 



JL7J O 

o s" ~r 



Wfl^d^ ^ <&o} AJ.7I #&)^^^ ^7^ + oj^. 
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<79> £ 6a^ ^Efl^ ^^-g- nflo} Hfl ^ ol ^l s# o| ^ 



<80> 



#7] £ 6aS}- £ 6b# *]S. v]Mf$}LT£, 5. 6a ^ -g-^ «H^^ <a] ^ofl^ 

^ ofu|B} ^^^1 #^ HflA] ^ AV^o) £,£o_ SEM^-S ^#^1-71 O^-g- ^J£o] 



4. 



<81> 



<82> -g.XHl l 



<83> 



<84> 



-£ 7a ^ 7b-fr &2i-5}i£, 71^(100 HI ±z\ ^ ^-g- ^S^H, 
(100a) 31 <^(100b)-§- ±7.} £-e| H^l 

^ ^3 3^ LOCOS^ if-^-cf. £ ^Al^oflAi^ i|iL-o ^jg.^ 

(shallow trench isolation; STI)^^^] £)*H ^E)w. ^ ^ (S.A] ^] ^ <g 

<3(100b)# ^-£-t!-cf. 
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#7l iM-M ^^-i: M-Ej-iflE, 7)^(100)^11^ 1 = <3^(300bH *fl 

^-^» ^zJ-^H B31*l« ^#*!:4. 0 1°H , #7l B€*l ifl°fl ^sj-l-^ 



<86> 



<87> 



<88> 



■§T D H <r SlSL^- #7l 7l^A o >o)l ^1-^^ ^ #7l B^lSl xfl-^ 

°1°H, 7l^r( 100)^1 l-^l-^ ^d^-jH ^ *H p-€ ^ n-€# * # 

71 71^(100) ^Hl TflolB -g-S^ Sfl^(102a), ^el^^ sfl^(i04a), *fll^3! 9- 

3fl^(106a) ^ ^11 ^s)-?]- 3fl€(108a)^l TflolB ^i^-(110)## 

^ # «-tJ. . 

#71 7m(100)#ofl #s|-#;g# 50 ifl^l lOOA^l ^NHS. 
TflolH #5^(102)^8: ^#W-. #71 TflolH ^^(102) #<H1 #^#ol 

i3 §^ #sl^el^# ^ 1000 vfl^l 1500A^1 ^flS f^SH #sl^el^(104)^- ^# 

°H>H, #7l 711 °1H ^-^-21 7-1 <5V-§- ^Al7l7l ^Sfl #7l 1-2^51^(104) # 
^^(106)* ^ # *Vcf . o}7H #71 ^lB^^l cflAldl ^€ ^ 

#7l TflPg^ ^n|(i06) #ofl ^1^21.^.(108)^- ^^W. nelJi, # 

71 S^ofl^r JE^l^H OX*] ^nl, ^-71 l"&1^5l€-^-(104)#^ afll^^ ^^(106) 



<89> 



°1 ^.cf -§-01^71) ^ o| £ s. #51^^^^(104)321- ^^-(106) afl 

°1°H, #7l ^1^5j-^-(108) #<H1 TflolH ^^-(110)1-^1 ^£)*Hr S. 

38-20 



1020020080610 £^ <y*j. : 2003/4/16 

*M ^fll^ 3^(108), ^ll^i^l ^-^f ei-(106), #^^e)€-^-(104) ^ 7flo]m #2]- 

^(102)3] <3<^ ^^z^o.^ >y-7l ^ = efo] 

(wordline^thi: 7fl^ 7]]c>lH 31^- (110 )■§"§- aV42jo.S. ^^^Vcf . o)3fo\] 



4. 



<90> 



^(102), #B]^el^(104), ^ll^^Sfl ^^-(106) * l£5)l^liB n^*} 

##^1 2fl€(106a)^r S^N-^ B^fl^l^E^ #71*1 ^^-g- ^ 7 }X|7| 7 1 nfl£-<i -#7l s. 
filHl-(P)^ 7flo]H ^(110)^1 ^^^-S^-Ei ^|>|«flo> ^-cf. 

<9i> 51 7c ^ i 7d» , ^lEj^^l =.4^ nflel-i- Xf-^ TflojB ^ 

(110)5] <£ ^bfl ol^ tH^t(P)t *fi7i*>7l ^SflAi o^, 5 7#^% 

^ 2.5 2R1-SK^ ^ 90.5 Ml^l 92.5 #^4i<4 ^-g-oH^. 

<92> ^ 7 ]^, ^-71 l-sH^*i ^ofl^ ^ o]^- 1000m 1^1] 50% g±r ^^Hr± 

*J: 0.1 ifl*l 2ml 7> i^-sH 9X^ ^ ^l-g-tlrcf. 



<93> 



°1°H, ^"71 te]D]t(P)ol 7l#(W)-§- ^ 20 30°cs] ^l^owol 

^ 4^2:°fl ^ 1* ifl*l 9£ 711 o]H €^"(110)2] <£ ^ofl 
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<94> ^l^o.S -g^*}^, <#7] fe]D]t(P)^ a>^^ f-sH, £ -H-71 

^ ^ll^^^jl s)l^(i06a)ol <§^:g nfl ^"71 ^ll^i^l 3xfl^(i06a)^ <£ 

7 K V ^ ^^^l, 7fl<>]H <lV5)-^ 3H^l(102a)ol nfl ^ v 

49 *H ^71 ^^fl ^ #5^7} €r*ti*Rr ^€ Bfl^(106a)^ <£ ^o)} * 



<95> 



<96> 



^>7l #e|^-i-(P)# aflT^l $J«fHfe ^7l #SHs. (p)o ] ^^S1<>1 £U, 7)1 olH 
^(110)°1 7lt(f)# ^^oflofl ^H^cf. 0}^ ^71 Tflol 

B ^q-(llO)^ ^Ofl ^S)^ Oji=. f2]Dlt(p) ^ <q^ofl *3|-£)Ol Ol^ A]- 3^ 



n —i 



<97> 



<98> 



#eMS£ ^-71 afU^^n ^ 3iflEi(i06a)^l SW ^"71 ^fl^^oll i^-sM 

°H, ^"71 ^l^^^l ^£ 7 > 20°C °}*}<£ Tj-o-oii^ TiiolB *I^-(110H] ^s\o] 
91^ #e1^1-(P)^- ^1*1 *fl7i*Hf fll iL^Ul^o] ^ASlJi, 30°C 7J o.oii^ -tf 

71 #BH«* mm AlTitflofl TflTi^- ^ St^l^ TflojH ^(110) ^ Tfloje a>^.^ 
^3 ^Vol ol^^l^l 01:5^ ?iBl-^7l7> nfl-o ^ ^ ^ o] nfl-^] , #7] ^ono} 
^r-E^r 25°C<y ofl 7>^-ti]-^--3l sfcf . 

°H / i, #71 711 °1H if-sf^ 71^ /il^onol ^7^ 4^i^^-Ej 

Td^lfljEZ. ig- ol-g-^^ ol-g-s;].^ 7l^-oll U-o>ol^ 4 ^ Qfl ^- ^o^tf. ol afl, tf 7 ] 7 ] 
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9X^, #7] ^5}^ ^fl^E, ^S)«H 014. ttfEH, -*7l f*i ^-fr 

ZLelZL, #7l #^^#0) -£7^ M-7V 71^-ofl €^fl*Rr 1- O]^-^ ^]7l^7l ifl Sfl 

s}-^ ^€(102) ^ + m ^4f*t sfl^(106a)^ #0] TflolH ^(110)5] <£ 

#71 #sHl:-§: TflTl^- ^ & th 

zl^ji, TllolB ^(110)^ o] =.0^ ^ i2flo]^(ii2) 

« Cl ^^tb ^ #71 TflojE ^q-(HO)^; ol^og v}^^ °l-g-3H # 7 ] ^-71 >flo] 

— 3-^QioH ^ tiV£^i 7i^r( 100)^1 cj-sfl^ ^og^H 

(114a, 114b)* ^#W. °H iJ*oH(ii2), 7l]olH #^(110) 

3? di^/=efl<y ^^(lMa, H4b) .2.5. o] =.0]^^ e^^j^Ej ^-S#o] ^^^cf . 

<101 > #7] ^l^HHH^r ^-7] B^^l^Bl i>i <3^(114a)£r ^SflAlE^ ^ 

^ ^^H *1| ^SKa , #7] H^Ul^Ei ^^( 1145) o. til:E e).o] <*j 

<i02> ^aH2 



<ioo> 



<103> 



<104> 



£ 8a £ 8e^- l^^l *)]2 ^aHs.^ ^ ^#3^ «1 

£ 8a ^ 8b* , #7] £ 6ds] B^l^ ^sfo] 7 |^. ^ofl ^1 

^ #7] TflolB ;^o] Tfll^ol-ofl £ - 3. 
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*H 7131 «3 ^(chemical mechanical polishing; CMPBl- tW^lr 3-§-*H ^7] 

*Hm>3£'SKl20)-g- ^^4. #7l ^l#?i^^^(120)^ ^sj- #-$oJ -f^^V 
BPSGCborophospho silicate glass)^", USGCundopedsi 1 icate glass)^- ^ ^e)€f- #3-^- 

<105> o)6\X\ t J$ 7 ] CMP^O) #7] ^l^^];^<gn|( 120)5] ^#^7^ 

3fl€(£^l^l 8^80 -g- ^ A ^}JL, <#7) Dj-ia 4^ -614 qfiai °l-g-*H 

-*7l *)1 1#^^^"( 120)^1 ol«J-^ A] z]-^- ^"71 B^^l^Bl ^S#S1 

- e fl^ ^^(lUb)* ic#Al7l7l fl^- contact hole;l22)# <^7H, 

^71 -^^(122)^ TflojE ^o]^ (H5) S o]sj-cc] ^ p>^lol - ol^ 7>7]^ 

^^■^(self aligned contact) u <H-£-5. ^^4. 



<106> 



=Lx!]JL, <%7] €-^*(122) iflofl sfr 7 ] av £ ^| 71^(100)31 t=eflo] <3 ( 1 14b ) 4 3 
7)^0_S. ^ l"^^ E ^^€ nfls.5]£S. ^aj-*V * AV 7 ] ^ 



<107> 



<108> 



#?M<2^ #ofl $7fls>^ ^i^l =4?^ CMP^-|- ^]7lt}-Cf. o]^ o]^ ; a. 

3*(122) ifl^^ ^fl^^l jE^j #e^n(i24)7> ^^^cf. 

£ 8c ifl*l 2E. 8d# ^-3:^, ^7) l-eizi(124)7} 115)6] *fll## 

3 £^(120) ^Hl HlHeKl #^-(132)^8: 

^"71 U1H5+0] ^^-(132)21 ^ #^£r, 5L#*fl #BiZL(124)7> SL^H *fil 

##^•£^(120) #<*fl ^i^, ^21-S]^sl^n].(l26), ^]2^^€ ^-#^-(128) ^^^j] 
^^ A >°]-^^ * ^12^^^(130)^ ^^tbcf. #7) JSL^ofl e^s]*)^ 

#7] ^)2#H]^El^^(l26) -JM *j)2^3! ^-^(128)°] " jitj. -g-olSj-Tj) ^ 01 

X|2#5l-g^^( 126)4 *H2^3I ^^-(128) *}°W*r afl e) °\ ej-o] d] ^^cf. 
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<109> zl^JL, o>i3(£Al£]^ ol-g-^H ^I2#s]^^e^(126), *\)2*3^m 

^^(128) ^ ^2^ 5^(130) ^o] ^}^o_^ ^41-^ 4^^^ 

^SAi ^-71 11(124) -tfofl ^fl^Jl, ^12^51-^- 3fl^i(130a), ^2^>i^l 

^ 3fl^i(128a) ( ^ *fl2#B^e]SB}- 2fl^(l26a)# i^Kr «1BbK1 ^(132)<>) ^ 

<no> o]^], #7] ^ ai^^^- ^^tb ^€ til^ej-^ #^-(132)3} <# ^-«H 
^ ^l2l-^-Me|sn|-(i26), *)l2^rii>a ^^(128) ^112^^(130) ^ a)zK^3 sflt}-^ 

z\)2i%+i$\ 3flfi(l28a)^: if-^ HlHeKl ^^-(132)^ z\ •%>-§- #7M?1 

<U1> £ 8el- &2i*}t&, Aj-7] ^12^ ^31 3flH(l28)# 

(132)^ «g= «^ofl ^2j-£)ol 01^ t£Ht(p)f ^T^l iflslH %aV, 
2.5 4a>^^ ^92.5 f^%^ l-s}-^^^ ^ -§-<*"-§- if-S^ ^°>H #7} 

<112> o^H, #71 !-2^4i*i ^-g-^£: % 1000m HI 50% #3^^. 

# 0.1 vfl^l 2ml7> i^^M ^-i- Af-g-^c]-. 

<H3> 0)0^, aj-71 l-Bjo1^(p)ol $7fl*>fe- 7]^(W)-§; 9= 20 vfl*] 30°C^ ^^tijo] #7} 

3 41 3 21 ^ 1^- vfl*l 9£ ^<tb 3*1*1?* w]Hsfo] ^^-(132)^ <£ ct^ofl 
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<H4> o]o]*\ t alB^tl ^(132)^- i^Kr 7l#-§- #7^ $J^r Afl^a 

<115> =L?]51, #7} #el^#o] ^7^ u^V 71^1 ^7fl*>^ ^- ol-^-i- *j| ^^7] 

<ii6> o]<^ ( ^-71 ^lf^^^mo) ^ alHel-tl *1^-(132HM1 ^Ml* £tz 



at 



H^-fr <3^-2-5. J£i?V ^ ojs. el] *1 ^ tAS^ i^o]^ ( 134)7} 



^ *H 9l^r ^)B^-9l ^Si^ro] ^£)tf. oj^Tll ^€ tilHs}<?l 

0} ^U<5rH ^rjl, o>- E^^l =.4? ^ JL 9Xo] tij-t^] ^713 

<117> Aj-^ y }<4 ^o] ^ofl 0]*} ^-71 tifl^o)! ol^ 

<n 8> a>sq- ^-oi ( ig^oj wf^tl- ^aHI- #3^}^ -i^SS*]'?]: sfl^ 7)# 



•>o] ^^^H}^ ^>7l^ M-is) ^^p-o) ^o^oij 7l7l j^, 
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1] 

1 *fl*l 10 %A1, 0.5 5 32fA>5(-^^ 85 ^ 98 5 ^«g= % o] 

l-sf^^V ^-§-^-|- i^}^ 4^^. 
2] 

*fll<£N &oH, -8-71 #5^^ ^-g-ojj^ ^ looOml^l 45 55%^ ^ 

-£•1- 1-^^ 0.1 2ml 7]- £f-£H oi^ ^-g- f^jo S s.^)^ ^.g. 
41 ^ ^ . 

3] 

(a) 1 10 0.5 ifl*l 5 #%=%^ jzj.A]-^^ ui 85 ^ 9g 5 ^ 
l-SK^^ ^-g-^-i- i^-*Rr ^<*j^- d>^^ 13-^1; 

(b) ^71 4^<3H1 ^ tiflAj-g- t§^ 7 ] o}^ ^Al Alz^- 

(C) ^>7l ^ Hfl^o] ^t^oj ^7^ 7)^-o)) ^fl^Hr ^dj* *\}7]i5Y7] ^«fl 
(d) ^71 ^-^11- 5£^>fe aV£*fl ^ w o >^. 
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[^T 1 ^ 4] 

*H3*<M1 91°]*], ^7) fl-SH^^ ^-g-°Jj£ # o)^ 1000m HI 50%5] £fe 

0.1ml 41*1 2m 17} if-5H 3^1: f^Ai ^ #*1<2] Afl>g « 0 > 

[^T 1 ^ 6] 

8] 

*fl3*<Hl &°H, ^-7) ^-7)^ ^ AVsj.^ §^x>) 
9] 
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l-s^&l^ aflig-g. if-^ ^#1- ^Tfl; 

* *fl7i*>7] ^*fl 7]^r# 1 ifl*] 10 ^^^4, o.5 vfl^l 5 

^ 1000ml 2] o.lml ^) 2ml S-S^dWH s)^s} l-sHrdfc:# *r 85 

98.5 *fl3*W ^^1^ #7}]; 

f) ^71 #^^l-ol aft 7^ 7]#ofl ^7}]^ 4^^^ *|| 7^7] ^ *fl #7) 7)^ 

g) #7l 7l^ Tj^A] 7)^ #7fll- aj-IE^l ^Sl" hV^ . 
[31 ^Ih 10] 

*)]9*<H &°H, ^7] ^-71 ^}o}o\)^ V)}z)<>\i$o] tg^ 

^tt ^^-S. Sf-fe y_V£^l ^ yj-ttj 

[^n 1 ^ 11] 

^110^-^1 ^7l ^2fA 7l]0|E UlE^O] Tj^O) 7^^r f^JO^ ^ 

«>£^ ^# ^ « 0 >^. 

[^^^ 12] 

*f SKEafl « 0 >^. 
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1%^-% 13] 

*Hfr «jr£^l zp.^ tg^ 
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[S. 2] 

350 



300 -- 



200 -- 



•< 250 -- 

<r 150 - 

oT 

□r 100 + 

tJ 50 + 



3% 5% 7% 



9% 10% 




1% 



3% 5% 7% 



— i 1 — 

9% 10% 
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IS. 3] 



250 



°< 

n!D 200 -f 
* 1504 

or 

do 100+ 

Si 

<l 50 4 

150 

0 



2.5% 






5% 



4] 



250- 




-■- :25°C 1 
-#-:32.5'C 


.< 200- 




£r 150- 

¥ r ioo- 

□r 

*T 

tJ 50- 
0 - 


^^^^^^^^^^^^^^^^^^ 




" 1 — — 1 1 



— 1 1 1 — 

2.5% 5% 
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5 100 

□r 

<J 50 



t 1 r 

5 6 7 

A H S A l Z> [ -g- ] 



r 

8 



9 10 



T 
11 



12 



[5- 6a] 
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IS. 7a] 



100b 




[S. 7bl 



100b 




7c] 



108a^ 

106a 
104a 
102a J 

100b 



100 



hio 



100b 




15. 7d] 



100b 






112 



112 



112 



108a 

1 06a . 1 1 n 
104a f 110 
102aJ 

100b 



100 




108a^ 

106a 
104a 
102aJ 

100b 



100 



110 



114a 



114b 



114a 
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15. 8a] 



120 



100b 



100 



[S. 8b] 



120 



100b 



100 



122 




114a 114b 114a 



124 



108a^ 

1$6a 
ft 4a 
102aJ 

100b 



100 



yno 




108a^i 
106a 
104a 
102aJ 

100b 



100 



M10 



114a 114b 114a 
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8c] 



130 



120 



100 




8d] 



120 



100 



114a 



114b 



114a 



130a^ 
128a 



114a 



108a^ 

M06a 
104a 
102aJ 

100b 



hio 




124 

108a 

106a 
104a 
102a 

100b 



100 



110 



114b 



114a 
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114a 114b 114a 
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